In-depth validation of acridine orange staining for flow cytometric parasite and reticulocyte enumeration in an experimental model using Plasmodium berghei.
Flow cytometry is potentially an effective method for counting malaria parasites, but inconsistent results have hampered its routine use in rodent models. A published two-channel method using acridine orange offers clear discrimination between the infected and uninfected erythrocytes. However, preliminary studies showed concerns when dealing with Plasmodium berghei-infected blood samples with high numbers of reticulocytes. In hyperparasitemic or chronic P. berghei infection, enhanced erythropoietic activity results in high numbers of circulating immature reticulocytes. We show that even though the protocol offered good discrimination in newly infected animals, discrimination between infected erythrocytes and uninfected reticulocytes became difficult in animals with hyperparasitemia or chronic infections maintained with subcurative treatment. Discrimination was especially hampered by increased nucleic acid content in immature uninfected reticulocytes. Our data confirms that though flow cytometry is a promising analytical tool in malaria research, care should still be taken when analysing samples from anemic or chronically infected animals.